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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of  the 
Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a Phase  I investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a Phase  I investigation;  however,  the  inspection  is  intended 
to  identify  any  need  for  such  studies  which  should  be  performed  by  the 
owner . 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure  certain  condi- 
tions which  might  otherwise  be  detectable  if  inspected  under  the  normal 
operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  factors  which 
are  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  frequent  inspec- 
tions can  unsafe  conditions  be  detected  and  only  through  continued  care 
and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential . 

The  assessment  of  the  conditions  and  recommendations  was  made  by  the 
consulting  engineer  in  accordance  with  generally  and  currently  accepted 
engineering  principles  and  practices. 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROCRAM 


NAME  OK  DAM:  Lower  HerelorJ  Manor  Dan 
STATE  LOCATED:  Pennsylvania 
COUNTY  LOCATED:  Beaver 

STREAM:  Doe  Run,  a tributary  of  Conoquenessing  Creek 

DATE  OF  INSPECTION:  December  12  and  28,  1978 

ASSESSMENT:  Based  on  the  evaluation  of  the  conditions  as  they  existed 

on  the  dates  of  inspection  and  as  revealed  bv  visual  observations,  the 
overall  condition  of  Lower  Hereford  Manor  Dam  is  considered  to  be  fair 

No  design  and  construction  information  is  available  for  this  dam.  It 
appears  the  dam  was  constructed  in  conjunction  with  strip-mine  opera- 
tions in  the  reservoir  area  and  was  not  formally  engineered.  The  dam 
has  no  low-level  outlet.  The  only  spillway  of  the  dam  is  equpped  with 
a fish  screen,  which  poses  a potential  for  blockage  of  the  spillwav. 

The  spillway  capacity  is  in  the  range  of  15  to  20  percent  PMF  and  is 
classified  to  be  inadequate  according  to  the  recommended  criteria, 
based  on  size  and  hazard  potential  classification  of  the  dam. 

The  following  recommendations  should  be  implemented  immediately  or  on 
a continuing  basis: 

1.  The  dam  should  be  evaluated  bv  a professional 
engineer  for  the  purpose  of  documenting  the 
integrity  of  the  embankment  as  a water  reten- 
tion structure.  The  investigation  should 
Include  subsurface  investigation,  laboratory 
testing,  and  analysis. 

2.  The  further  investigation  6hould  develop  means 
of  installing  a low-level  outlet  for  the 
reservoir.  In  the  interim,  emergency  pumps 
should  be  made  available  at  the  site  to  draw 
down  the  lake,  if  required. 

3.  Further  hydrologic  and  hydraulic  studies  should 
be  performed  to  more  accurately  assess  spillwav 
capacity  and  to  provide  the  basis  for  providing 
additional  capacity,  if  appropriate. 

A.  In  the  interim,  the  fish  screen  across  the  -J?int > f • 

spillway  should  either  be  removed  or  necessary/  ~ / 

modifications  made  to  prevent  obstruction  of  ’ < • ..  . 

flow  through  the  spillway. 
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5.  Tlio  crest  of  the  dam  should  be  surveyed  and 
low  spots  filled  to  design  elevation. 


6.  The  seepage  on  the  downstream  face  of  the  dam 
should  be  periodically  observed  and  remedial 
action  taken  If  conditions  deteriorate. 

7.  Around-the-clock  surveillance  should  be  imple- 
munted  during  unusually  heavy  runoff  to  detect 
possible  problems,  and  a formal  warning  system 
should  be  developed  to  alert  downstream  resi- 
dents in  the  event  of  an  emergency. 

R.  The  dam  and  appurtenant  structures  should  be 
inspected  regularly  and  necessary  maintenance 
should  be  performed. 

(/')  / 


Lawrence  1).  Andersen,  P.K. 
Vice  President 


Lac.  .ii.  I1 
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C.  K.  WITHERS 

Colonel,  Corps  of  Engineers 
District  Engineer 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
LOWER  HEREFORD  MANOR  DAM 
NDI  l.D.  NO.  PA-261 
DER  l.D.  NO.  4-47 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  The  inspection  was  performed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  conduct  inspections  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if 
the  dam  constitutes  a hazard  to  human  life  or  property. 

/ 

1 . 2 Description  of  Project 

a.  Dam  and  Appurtenances.  The  Lower  Hereford  Manor  Dam  consists 
of  an  earth  embankment  approximately  1000  feet  long  with  a maximum 
height  of  37  feet  from  the  downstream  toe  and  a crest  width  of  about 
25  feet.  The  flood  discharge  facilities  for  the  dam  consist  of  a 
combined  primary  and  emergency  spillway  located  on  the  right  abutment 
(looking  downstream).  The  spillway  is  a rectangular  concrete  channel 
17  feet  wide,  equipped  with  flashboards  and  a fish  screen.  The  tops  of 
the  flashboards  are  at  a level  about  two  feet  below  the  low  spot  on  the 
embankment  crest.  The  spillway  discharge  channel  is  a trapezoidal 
earth  channel  excavated  across  the  drainage  divide  on  the  right  abutment 
and  discharging  into  Buck  Run.  The  dam  has  no  low-level  outlet. 

b- — EocaULan The  dam  is  located  approximately  1-1/2  miles  north- 
east of  Zelienople  along  State  Route  288  in  Franklin  Township,  Beaver 
County,  Pennsylvania  (PEa-te  1). 

Downstream  from  the  dam,  there  is  no  defined  streambed.  The  discharge 
from  the  dam  flows  into  numerous  lakes  formed  by  old  strip-mined  pits 
which  appear  to  be  connected  to  Conoquenessing  Creek.  State  Route  288 
is  located  immediately  downstream  from  the  dam.  There  are  no 
structures  within  the  potential  flood  plain  of  this  reservoir. 

c.  Size  Classification.  Small  (based  on  37-foot  height). 
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d.  Hazard  Classification.  Significant  (based  on  downstream 
condi t ions) . 

e.  Ownership . Pennsylvania  Fish  Commission  (address:  Mr.  E.  Jon 
Grindall,  Senior  Project  Engineer,  Director  of  Bureau  of  Fisheries  and 
Engineering,  R.D.  3,  Box  70,  Bellefonte,  Pennsylvania  16823). 

f.  Purpose  of  Dam.  Recreation. 

g.  Design  and  Construction  History.  Based  on  undocumented 
information,  it  appears  that  the  dam  was  constructed  by  the  previous 
owner,  Mr.  J.  H.  Cunningham,  in  conjunction  with  strip  mining  operations 
in  the  reservoir  area  prior  to  1958.  Review  of  PennDER  files  indicates 
no  construction  permit  was  issued  for  this  dam. 

h . Normal  Operating  Procedure.  The  reservoir  is  normally 
maintained  at  the  crest  level  of  the  flashboards  across  the  spillwav, 
leaving  about  2 feet  of  freeboard  to  the  top  of  the  dam.  Inflow 
occurring  when  the  pool  level  is  at  or  above  the  flashboard  level  is 
discharged  to  the  spillway. 

1.3  Pertinent  Data 


a.  Drainage  Area  - 1.3  square  miles 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  known  flood  at  dam  site  - Unknown 
Outlet  conduit  at  maximum  pool  - N/A 
Gated  spillway  capacity  at  maximum  pool  - N/A 
Ungated  spillway  capacity  at  maximum  pool  - 167  (with  flash- 
boards);  337  (without  flashboards) 

Total  spillway  capacity  at  maximum  pool  - 167  (with  flashboards); 
337  (without  flashboards) 

c . Elevation  (USGS  Datum)  (feet) 

Top  of  dam  - 936.8  (low  spot  on  crest) 

Maximum  pool  - 936.8 
Normal  pool  - 934.7 
Upstream  invert  outlet  works  - N/A 
Downstream  invert  outlet  works  - N/A 
Streambed  at  center  line  - 900+ 

Maximum  tailwater  - Unknown 

d . Reservoir  Length  (feet) 

Normal  pool  level  - 2600+ 

Maximum  pool  level  - 2700+ 
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Normal  pool  level  - Unknown  (400  acre-feet  estimated) 
Maximum  pool  level  - Unknown  (500  acre-feet  estimated) 


e. 


f.  Reservoir  Surface  (acres) 


Normal  pool  level  - 44.6 
Maximum  pool  level  - 46+ 


g.  Dam 

Type  - Earth 
Length  - 1000  feet 
Height  - 37  feet 
Top  width  - 25  feet 

Side  slopes  - Downstream:  4H:1V;  Upstream:  1H:1V 

Zoning  - Unknown 

Impervious  core  - Unknown 

Cutoff  - Unknown 

Grout  curtain  - Unknown 

h.  Regulating  Outlet  - The  dam  has  no  regulating  outlet. 

i . Spillway 

Type  - Rectangular  concrete  channel  with  flashboards 
Crest  length  - 17  feet 

Crest  elevation  - 934.7  (top  of  flashboards);  933.0  (top  of 
concrete) 

Gate  - None 

Upstream  channel  - Lake 

Downstream  channel  - Trapezoidal  earth  channel 
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SECTION  2 
DESIGN  DATA 


SECTION  3 
VISUAL  INSPECTION 


3. 1 Findings 

a.  Genera  1 . The  oil-site  inspection  of  Lower  Hereford  Manor  Dan 
consisted  of: 


1.  Visual  inspection  of  the  embankment , abutments, 
and  embankment  toe . 

2.  Visual  inspection  of  the  spillway. 

3.  Observation  of  factors  affecting  runoff  potential 
of  the  drainage  basin. 

4.  Evaluation  of  the  downstream  hazard  potential. 

The  specific  observations  are  illustrated  in  Plate  2 and  in  the 
photographs  in  Appendix  C. 

b.  Embankment . In  general,  inspection  of  the  embankment 
consisted  of  searching  for  indications  of  structural  distress,  such  as 
cracks,  subsidence,  bulging,  wet  areas,  seeps  and  boils,  and  observing 
general  maintenance  conditions,  vegetative  cover,  erosion,  and  other 
surficial  features. 

In  general,  the  condition  of  the  embankment  is  considered  to  be  fair. 
One  wet  area  and  a seepage  point  were  found  on  the  downstream  face  of 
the  dam.  The  wet  area  was  located  near  the  left  abutment  approximately 
midheight  of  the  downstream  slope.  No  seepage  flow  appeared  to  be 
associated  with  this  wet  area.  Seepage  was  found  in  a ditch  on  the 
downstream  slope  of  the  dam.  The  flow  was  estimated  to  be  on  the  order 
of  four  to  five  gallons  per  minute. 

While  a portion  of  the  upstream  slope  is  protected  by  a masonry  wall 
against  erosion,  the  remaining  portion  of  the  upstream  slope  has  no 
riprap.  At  certain  sections,  the  upstream  slope  is  steep  (approxi- 
mately one  horizontal  to  one  vertical). 

The  top  of  the  embankment  was  surveyed  relative  to  the  spillway 
flashboard  crest  elevation  (934.7).  A 150-foot-long  section  of  the 
crest  near  the  left  abutment  was  found  to  be  0.5  to  1.5  feet  below  the 
mean  crest  elevation.  The  lowest  point  was  about  two  feet  above  the 
spillway  flashboard  crest  level. 
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c.  Appurtenant  Structures.  The  onlv  appurtenant  structure  of 
the  dam,  the  spillway,  was  examined  for  deterioration  or  other  signs 
of  distress  or  obstructions  that  would  limit  flow.  The  fish  serein, 
located  immediately  upstream  of  the  flashboards,  was  found  to  be 
partially  clogged  by  debris.  The  pool  level  of  the  upstream  side  of 
the  fish  screen  was  approximate! v eight  inches  higher  than  the  water 
level  on  the  downstream  side  of  the  fish  screen.  This  condition  clearly 
demonstrates  the  potential  for  obstruction  of  flow  through  the  spillway 
by  debris  accumulating  on  the  fish  screen. 

d.  Reservoir  Area.  Reservoir  slopes  are  gentle  to  moderate  and 
are  not  likely  to  be  susceptible  to  massive  landslides  which  may  affect 
the  storage  volume  of  the  reservoir. 

e.  Downstream  Channel.  Plow  from  the  Lower  Hereford  Manor  Lake 
spillway  discharges  into  Buck  Run,  which  in  turn  flows  into  numerous 
ponds  formed  by  strip-mined  pits  about  1000  feet  downstream  from  the 
dam.  These  strip-mined  pits  are  apparently  interconnected  to  the 
present  course  of  Conoquenessing  Creek,  which  is  located  about  4000  feet 
south  of  the  dam.  Other  than  State  Route  288,  which  is  immediately 
downstream  from  the  dam,  there  are  no  structures  within  the  potential 
flood  plain  of  Lower  Hereford  Manor  Dam. 

3.2  Evaluation . Although  visual  observations  indicate  that  the  dam 
is  in  fair  condition,  the  lack  of  anv  design  and  construction  informa- 
tion and  indications  that  the  dam  was  not  formally  engineered  cause 
concern  as  to  the  continued  integrity  of  the  embankment. 

The  dam  has  no  low-level  outlet;  therefore,  it  cannot  be  drained  in  the 
event  of  an  emergency. 

The  fish  screen  across  the  only  spillway  of  the  reservoir  poses  a 
potential  for  blockage  of  the  spillway. 

A 150-foot-long  section  of  the  crest  adjacent  to  the  left  abutment  is 
about  0.5  to  1.5  feet  below  the  mean  crest  elevation,  and  the  lowest 
point  is  about  2 feet  above  the  spillway  flashboards. 
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SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedure . The  reservoir  Is  normally  maintained  at  the  crest 
level  of  the  flashboards  across  the  spillway,  with  excess  inflow 
discharging  over  the  flashboards.  The  dam  has  no  operable  facilities. 

4.2  Maintenance  of  the  ham.  The  maintenance  of  the  dam  is  considered 
to  be  satisfactory.  It  appears  that  the  only  maintenance  operation  at 
the  dam  is  mowing  the  embankment  as  required.  The  dam  is  maintained 
by  Pennsylvania  Fish  Commission  personnel. 

4.3  Maintenance  of  Operating  Facilities.  The  dam  has  no  operable 
appurtenances . 

4.4  Warning  System.  No  formal  warning  exists  for  the  dam.  A 
Pennsylvania  Fish  Commission  employee  resides  at  the  dam  site  and 
telephone  communication  facilities  are  available  at  his  residence. 

4.3  Evaluation.  The  maintenance  condition  of  the  existing  facilities 
are  considered  to  be  satisfactory.  The  dam  and  appurtenances  should 
be  periodically  inspected  with  emphasis  on  the  wet  area  and  the  seepage 
on  the  downstream  face  of  the  dam  to  document  that  the  conditions  are 
not  changing. 


SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features 

a.  Design  Data.  No  design  data  is  available  for  Lower  Hereford 
Manor  Dam.  Data  for  this  study  were  generated  based  on  approximate 
field  measurements  and  map  studies.  It  was  found  that  the  dam  Las  a 
watershed  of  1.3  square  miles  and  impounds  a reservoir  with  a surface 
area  of  44.6  acres  at  normal  pool  level.  The  capacity  of  the  spillway 
was  determined  to  be  167  cfs  (as  exists  with  flashboards)  based  on 

2 feet  of  freeboard  below  the  low  spot  on  the  crest  of  the  embankment. 

The  dam  is  located  immediately  downstream  from  the  Upper  Hereford  Manor 
Dam.  The  upper  dam  has  a watershed  of  about  2 square  miles  and  impounds 
a reservoir  with  a surface  area  of  about  24  acres.  Discharge  from  the 
upper  dam  spillwav  bypasses  the  lower  dam  via  a diversion  channel.  It 
was  estimated  that  within  the  range  of  floods  less  than  the  spillwav 
capacity  of  the  lower  dam,  the  upper  dam  diversion  channel  would  have 
sufficient  discharge  capacity  to  bypass  the  flows  from  the  upper  dam 
watershed  without  significantly  overflowing  into  the  lower  lake.  There- 
fore, in  the  following  analysis,  no  flow  from  the  upper  dam  wastershed  was 
included  in  determining  lower  dam  inflow  hvdrographs. 

b.  Experience  Data.  As  previously  stated.  Lower  Hereford  Manor 
Dam  is  classified  as  a small  dam  in  the  significant  hazard  category. 

Under  the  recommended  criteria  for  evaluating  emergency  spillway 
discharge  capacity,  such  impoundments  are  required  to  pass  a 100-year 
to  half  PMF  flood  flow. 

The  PMF  inflow  hydrograph  for  the  reservoir  was  determined  using  the 
Dam  Safety  Version  of  the  HEC-1  computer  program  developed  by  the 
Hydrologic  Engineering  Center  of  the  U.S.  Army,  Corps  of  Engineers. 

The  data  used  for  the  computer  analysis  are  presented  in  Appendix  D. 

The  half  PMF  inflow  hvdrograph  was  found  to  have  a peak  flow  of 
1174  cfs.  The  100-year  flood  was  found  to  have  a peak  flow  of  300  cfs, 
corresponding  to  slightly  less  than  15  percent  PMF  peak  flow.  The 
computer  outputs  are  included  in  Appendix  D. 

c.  Visual  Observations.  The  presence  of  a fist)  screen  across 
the  only  spillway  of  the  reservoir  is  considered  to  pose  significant 
potential  for  obstruction  of  flow  through  the  valley. 

d.  Overtopping  Potential.  Various  percentages  of  PMF  inflow 
hydrograph  were  routed  through  the  reservoir  and  it  was  found  that  the 
dam  can  pass  15  percent  PMF  with  flashboards  across  the  spillway  with- 
out overtopping  the  embankment.  Without  the  flashboards,  it  was 
determined  that  the  spillway  can  pass  approximately  20  percent  PMF 
without  overtopping. 
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e.  Spillway  Adequacy.  The  spillway  capacity  (IS  to  20  percent 
PMF)  is  within  the  range  of  recommended  spillway  design  floods  of  100- 
year  to  one-half  PMF.  However,  considering  that  the  height  of  the  dam 
(37  feet)  is  closer  to  the  upper  limit  of  the  size  classification  range 
(2S  to  AO  feet),  the  spillway  capacity  is  considered  to  he  inadequate. 


SECTION  b 

STKIH'Tl'KAl  STABlIin 


t>.l  Eva  1 ua  f i iji  ot  Stiiivt_ur.il  St  alwM  ly 

a.  Visual  Observations 

til  Embankment.  As  discussed  in  Section  1 , t lie  fit- Id  observations 
did  not  trve.il  anv  signs  of  distress  that  would  significantly  afte.  t 
the  stability  of  the  dam  at  this  time.  However,  in  view  of  the  lack  el 
any  design  and  construction  information  and  based  on  tin-  indications 
that  the  dam  was  not  formally  engineered,  concern  exists  as  to  t he 
continued  integrity  ot  the  embankment. 

(')  Appurt  cn.mt  Structures ■ The  structural  performance  of  the 
spillway  structures  is  considered  to  be  satisfactory. 

b.  Design  and  Construction  Data.  No  design  and  construction 
information  is  available  for  this  dam. 

c.  Operating  Records.  No  operating  records  are  kept  for  the  dam. 

d.  Post -Cons t rue t ion  Changes . None  reported. 

e.  Seismic  Stabl 1 i tv.  Tht  dam  is  located  in  Seismic  Zone  1. 

Based  on  visual  observations,  the  static  stability  of  the  (tam  Is 
Considered  to  hr  adequate.  Therefore,  based  on  the  recoimendod  criteria 
for  evaluation  of  seismic  stability  of  dams,  the  structure  is  presumed 
to  present  no  hazard  lrom  earthquakes. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /PROPOSED  REMEDIAL  MEASURES 


7 . 1 Dam  Assessment 

a.  Assessment . The  overall  condition  of  Lower  Hereford  Manor  Dam 
is  considered  to  be  fair.  The  dam  has  no  low-level  outlet  to  permit 
draining  the  reservoir  in  the  event  of  emergencies.  The  only  spillway 
of  the  reservoir  is  equipped  with  a fish  screen,  which  is  considered 

to  pose  a potential  for  blockage  of  the  spillway  during  major  floods. 

No  design  and  construction  information  is  available  for  the  dam.  Indi- 
cations are  that  the  dam  has  not  been  formally  engineered.  Based  on 
these  concerns,  it  is  recommended  that  further  investigation  he  under- 
taken to  document  the  type  of  foundation  and  embankment  materials  and 
to  evaluate  the  stability  of  the  embankment.  '• 

The  capacity  of  the  spillway  (15  to  20  percent  PMF)  is  found  to  be 
inadequate  according  to  the  recommended  criteria  based  on  the  sire  and 
hazard  classifications  for  the  dam.  Therefore,  it  is  necessary  to 
conduct  additional  hydrologic  and  hydraulic  analvses  to  more  accurately 
ascertain  the  spillway  capacity  and  the  nature  and  extent  of  Improve- 
ments required  to  provide  sufficient  spillway  capacity. 

b.  Adequacy  of  Information.  Although  no  design  and  construction 
information  is  available  for  the  dam,  it  is  considered  that  a prelimi- 
nary assessment  of  the  condition  of  the  dam  can  be  made  based  on  visual 
observations  alone. 

c.  Urgency . The  following  recommendations  should  be  implemented 
immediately  or  on  a continuing  basis. 

d.  Necessity  for  Additional  Data.  The  recommended  further 
investigation  is  required  to  more  adequately  assess  the  condition  of 
the  dam, 

7.2  Recommendations/Remedial  Measures . It  is  recommended  that: 

1.  The  dam  should  be  evaluated  by  a professional 
engineer  for  the  purpose  of  documenting  the 
integrity  of  the  embankment  as  a water  reten- 
tion structure.  The  investigation  should 
include  subsurface  investigation,  laboratory 
testing,  and  analysis. 

2.  The  further  investigation  should  develop  means 
of  installing  a low-level  outlet  for  the 
reservoir.  In  the  interim,  emergency  pumps 
should  be  made  available  at  the  site  to  draw 
down  the  lake,  if  required. 
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3.  Further  hydrologic  and  hydraulic  studies  should 
be  performed  to  more  accurately  assess  spillway 
capacity  and  to  provide  the  basis  for  providing 
additional  capacity,  if  appropriate. 

4.  In  the  interim,  the  fish  screen  across  the 
spillway  should  either  be  removed  or  necessary 
modifications  made  to  prevent  obstruction  of 
flow  through  the  spillway. 

5.  The  crest  of  the  dam  should  be  surveyed  and 
low  spots  filled  to  design  elevation. 

b.  The  seepage  on  the  downstream  face  of  the  dam 
should  be  periodically  observed  and  remedial 
action  taken  if  conditions  deteriorate. 

7.  Around-the-clock  surveillance  should  be  imple- 
mented during  unusually  heavy  runoff  to  detect 
possible  problems,  and  a formal  warning  system 
should  be  developed  to  alert  downstream  resi- 
dents in  the  event  of  an  emergency. 

8.  The  dam  and  appurtenant  structures  should  be 
inspected  regularly  and  necessary  maintenance 
should  be  performed. 
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NOTES1  “ 

1.  SPILLWAY  FREEBOARD 
(MEASURED  FROM  LOW  SPOT  ON 
CREST  TO  TOP  OF  FLASHBOARDS  = 2 FT. 

2.  POOL  LEVEL  DATE  OF  INSPECTION1 
1.3  FT.  BELOW  LOW  SPOT  IN  CREST. 
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APPENDIX  B 

CHECKLIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION , OPERATION 
AND  HYDROLOGIC  AND  HYDRAULIC 
PHASE  I 


Ilir.M  POO].  RECORDS  Nnf  mn  f nta  I nod  . 


CHECKLIST 
ENGINEERING  DATA 
HYDROLOGIC  AND  HYDRAULIC 


DRAINAGE  AREA  CHARACTERISTICS:  1.3  square  miles  (wood  and  pasture  lands) 
ELEVATION;  TOP  NORMAL  POOL  AND  STORAGE  CAPACITY:  935.4  (400  acre-feet,  estimated) 

ELEVATION;  TOP  FLOOD  CONTROL  POOL  AND  STORAGE  CAPACITY:  Same  as  above. 

ELEVATION;  MAXIMUM  DESIGN  POOL: 937.5  

ELEVATION;  TOP  DAM: 937.5  (low  spot  on  crest) 

SPILLWAY: 


a. 

Elevation  935.4  (top  of  flashboards) 

b. 

Tvne  Rectangular  concrete  channel. 

c . 

Width  17.2  feet 

d. 

Length  N/A 

e.  Location  Spillover  Near  left  abutment, 

f.  Number  and  Type  of  Gates  None 

OUTLET  WORKS:  (None) 

a.  Type  N/A 


b.  Location  N/A 


c.  Entrance  Inverts  N/A 

d.  Exit  Inverts 


N/A 


e.  Emergency  Draindovn  Facilities_ 
HYDROMETEOROLOGICAL  GAGES: 

a.  Type  N/A 


None 


b.  Location  N/A 

c.  Records  N/A 


MAXIMUM  NONDAMAGING  DISCHARGE:  Spillway  capacity  (160*  cfs) 
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APPENDIX  C 
PHOTOGRAPHS 
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PHOTOGRAPH  NO. 


LIST  OF  PHOTOGRAPHS 
LOWER  HEREFORD  MANOR  DAM 
NDI  I . D.  NO.  PA-261 
DECEMBER  12,  1978 


DESCRIPTION 

Crest  (looking  west) . 

Spillway  approach.  Spillway  crest 
behind  wood  fence. 

Flashboard  across  spillway  crest. 

Spillway  discharge  channel  (looking 
downstream) . 


Photograph  No.  1 
i'ri'st  (looking  wo st  l 


Pliotogi  iph  No.  .’ 

Spillw.i\  appro.u  lu  Spillway  ctost  hohinil  wooil  toina 


2*  Hours 
AS  Hours 
72  Hours 


Snvder  Hvdrograph 
Parameters 
- „ ()) 


L (miles)1 


'P  - c.(La, 


: Splllvav  Data 


)f,‘ 1 (hours) 


Crest  Length  (ft) 
Freeboard  (ft) 


Discharge  Coefficient 


2.1 (w/f lashboard) 


Hydromet core logic  a I Report  33  (Figure  1),  I'.S.  Armv.  Corps  of  Engineers,  l^Sb. 

(2) 

Hydrometeorological  Report  3)  (Figure  2),  U.S.  Armv,  Corps  of  Engineers,  l1* So. 

Hydrological  rone  defined  bv  Corps  of  engineers,  Baltimore  District,  for  determining  Snyder* 
Coefficients  (C  and  C ) . 

U)  P t 

Snyder  s Coefficients. 

• Length  of  longest  water  course  from  outlet  to  basin  divide. 

Lc4l  • Length  of  water  course  from  outlet  to  point  opposite  the  centroid  ol  drainage  area. 
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APPENDIX  E 
REGIONAL  GEOLOGY 


Lower  Hereford  Manor  Dam  is  located  on  strata  of  the  Lower  Allegheny 
Group,  consisting  primarily  of  interbedded  sandstone,  shale,  and  econom- 
ically valuable  seams  of  coal  and  clay.  The  geologic  structure  consists 
of  a series  of  small  gentle  domes  and  basins  with  the  strata  under  the 
dam  dipping  approximately  40  feet  per  mile  to  the  southeast. 

The  strata  under  the  dam  are  predominantly  shales  with  some  interbedded 
sandstone  seams.  The  Middle  Kittanning  coal  seam  crops  just  upstream 
along  Doe  Run,  with  the  Lower  Kittanning  coal  seam  cropping  along  the 
west  bank  of  the  reservoir  and  downstream  along  Conoquenessing  Creek. 

The  Lower  Kittanning  coal  seam  is  stratigraphicallv  35  feet  below  the 
Middle  Kittanning  coal  seam.  The  Vanport  Limestone,  a 19-foot  seam  of 
limestone  and  interbedded  shale,  is  approximately  100  feet  below  the  dam. 
This  limestone  seam  is  susceptible  to  solutioning  and  open  or  clay-filled 
fractures  should  be  expected. 

The  Lower  Kittanning  coal  and  underlying  clay  seams  have  been  strip 
mined  along  the  Conoquenessing  Creek,  as  well  as  on  the  west  banks  of 
Hereford  Manor  Lake,  while  the  Middle  Kittanning  coal  seam  has  been  strip 
mined  upstream  from  the  dam.  The  Vanport  Limestone  is  mined  at  several 
locations  in  the  region;  however,  no  information  was  found  indicating  that 
the  limestone  has  been  mined  under  Hereford  Manor  Dam. 

Due  to  the  low  slope  gradient  in  the  vicinity  of  the  reservoir,  there 
appears  to  be  no  potential  for  landslides. 
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GROUP  FORMATION 


DESCRIPTION 


Alluvium 


Sami,  gravel,  day* 


Terrace  deposit*  I 


Sand,  clay,  gravel  on  terraces  above  present 
rivers;  includes  (jmnuhaeU  Formation. 


Greene 


Cyclic  sequences  of  sandstone,  shale,  red  beds 
thin  limestones  and  coals. 


Washington  I p* 


Cyclic  sequences  of  sandstone,  shale,  limestone, 
and  coal;  contains  Washington  v «»al  bed  at  bast 


Woynesburg 


Cyclit  sequences  of  sandstone,  shale,  limestone 
and  coal;  contains  Wayneshurg  i oal  bed  at  base. 


MONONGAHELA  Pm 


CvcIk  sequences  of  shale,  limestone,  sandstone 
ansi  coal;  contains  I'ittshntgh  tual  bed  at  base. 


Casselmon 


Cyclic  sequence  of  sandstone,  shale,  red  beds 
and  thin  limestone  and  coal. 


Ames  I f 


Glenshaw 


(Cyclic  sequences  of  sandstone,  shale,  red  beds 
and  thin  limestone  and  coal;  several  fossil- 
iferous  limestone.  Ames  limestone  bed  at  top 


Cyclic  sequences  of  shale,  sandstone,  limestone, 
I and  coal;  contains  Hrooksille  coal  at  base  and 

Vanport  - ■ upper  Freeport  coal  at  top.  within  group  are 
the  commercial  Vanport  limestone  and  kittann 
I mg  and  Clarion  coals. 
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